Abstract. The paper, to explore mechanical properties of magnesium alloy and ceramic coatings by micro-arc oxidation, through measurement of tensile modulus of elasticity of magnesium alloy matrix, three-point bending method to measure the elastic modulus of the ceramic coatings. The results show that: can get magnesium alloy matrix elastic modulus E=50.6GPa, Poisson's ratio ν=0.3, can get micro-arc oxidation ceramic coatings elastic modulus E= 127.4GPa, Poisson's ratio ν=0.3. At the same time studied the relationship elastic modulus of the ceramic coatings with the thickness of the thickness between 20-60μm. The results show that: With the increaseing of the thickness, the ceramic coatings elastic modulus trend to increase.
Introduction
In the study of mechanical properties of thin films is one of the most important parameters in elastic modulus of thin films, especially on the nano multicoatings film and ultra-thin films of "super hardness", "super modulus" effect, so the research on elastic modulus of films has attracted many researchers [1] .
Through the experiment study showed that the [2] , the surface of magnesium alloy micro arc oxidation treatment of containing MgO, MgAl2O4 and Mg2SiO4 phase. Do mechanical test specimens, with increasing oxidation time, the ceramic coatings at the interface structure containing MgO are not the same, the change of properties of magnesium alloy. The elastic modulus of Xu lianyong [3] by three point bending method of a Fe based coating. The results show that, with the increase of coating thickness, modulus of elasticity. The analysis thinks, on the one hand, the thickness of coating, the higher measuring accuracy; on the other hand, the increase of coating thickness, the porosity decreased.
The test material
On the surface of magnesium alloy by microarc oxidation technology to produce ceramic coatings. The matrix for AZ91B magnesium alloy, magnesium alloy sheet 3-1 for each element content, content of each element of the 3-2 ceramic coatings.
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Table1.The content of 3-1 AZ931B magnesium alloy elements (Wt%) The sample substrate made of AZ31B magnesium alloy sheet by wire cutting, tensile specimens cut provisions, its shape and size as shown in Figure 3 -1, the test device using CMT5205 testing machine USA production as shown in Figure 3 -2, assembled in the tensile testing machine static resistance strain gauge as shown in figure 3-3. The tensile elastic modulus measurement method:
A is the cross-sectional area of substrate, E is the modulus of elasticity.
By the formula (3-1) deformation can be
By the formula (3-2) can be obtained
In a tensile machine through the static resistance strain gauge records tension F and micro strain με, as shown in table3-3 records three groups of tension tension between 100~800 F and micro strain με by the formula(3-3), the data of the three groups were calculated and the average elastic modulus, Can be the elastic modulus of matrix E=50.6GPa. The elastic modulus of three point bending method for the determination of the ceramic coatings is relatively simple, the results for the overall value of ceramic coatings, can be avoided by the microscopic defects in ceramic coatings partially caused by the uneven distribution of inaccuracy. This section presents a calculation method for three point bending specimen can be measured, elastic modulus of composite coating. Application of load and displacement of points to record the test process, and draw the load displacement curves, modulus of elasticity can be obtained through the ceramic coatings of composite beam theory [4] . The micro arc oxidation ceramic coatings by double coating, as shown in 3-4 three point bending test diagram. Three-point bending test load -displacement curve as shown in Figure 3 -8. Can be found in the initial load, the load applied to the corresponding linear relationship between the displacement. By Hooke's law (σ=E×ε) [5] shows that, This means that the stress in the elastic deformation in the stage of loading the sample, the smaller the strain. As the load increases when 128N, load the sample -displacement curve inflection point, this time between the load and the corresponding displacement of the nonlinear relationship, the slope of the phase curve changed significantly, the elastic deformation of the sample mean failure, this time material plastic deformation. Therefore in the calculation of the elastic modulus of ceramic coatings, data should be obtained in the linear phase curve. Through the fitting of linear phase data in 3-8 diagram, can be obtained by the slope of the curve of K=1.174×10 6 N/m.
Linear load displacement curve of the test results, the type (3-3), (3) (4) , (3) (4) (5) can be obtained in the elastic modulus of the ceramic coatings. Through the 5 bending test and 5 times the average, the elastic modulus of ceramic coatings is 127.4GPa. Table 3 -4 need to explain differences in 5 tests, Microstructure of the coating and the specimen. 
Conclusions
1. through measurement of tensile modulus of elasticity of magnesium alloy matrix, The results show that: can get magnesium alloy matrix elastic modulus E=50.6GPa, Poisson's ratio ν=0.3.
2. three-point bending method to measure the elastic modulus of the ceramic coatings. can get microarc oxidation ceramic coatings elastic modulus E= 127.4GPa, Poisson's ratio ν=0.3. 3. studied the relationship elastic modulus of the ceramic coatings with the thickness of the thickness between 20-60μm. The results show that: With the increaseing of the thickness, the ceramic coatings elastic modulus trend to increase.
